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METHOD AND ELECTRONIC DEVICE FOR 
ADDING VIRTUAL ITEM 

[ 0001 ] This application is based on and claims priority 
under 35 U.S.C. 119 to Chinese patent application No. 
201911049234.4 , filed on Oct. 31 , 2019 , in the China 
National Intellectual Property Administration , the disclosure 
of which is herein incorporated by reference in its entirety . 

TECHNICAL FIELD 

[ 0002 ] The present disclosure relates to the field of image 
processing and in particular relates to a method and elec 
tronic device for adding a virtual item . 

BACKGROUND 

[ 0003 ] With the rapid development of image processing 
technologies , adding a virtual item to a human face image 
has become a common way . By adding the virtual item to the 
human face image , the content of the human face image is 
enriched and the human face image is improved in beauty . 

the electronic device to perform a method including : acquir 
ing classification identifiers of a plurality of pixel points in 
a target human face image , wherein the classification iden 
tifier includes a first identifier of pixel points in a first human 
face part or a second identifier of pixel points in a second 
human face part ; determining a target region in the target 
human face image based on the classification identifiers , 
wherein the target region is a region belonging to the first 
human face part ; and adding a virtual item to the target 
region ; wherein the first human face part includes an uncov 
ered human face part , and the second human face part 
includes a covered human face part or a non - human face 
part . 
[ 0009 ] In still another aspect of the embodiments of the 
present disclosure , a computer program product storing at 
least one program including at least one instruction is 
provided . The at least one instruction , when executed by a 
processor of an electronic device , causes the electronic 
device to perform a method including : acquiring classifica 
tion identifiers of a plurality of pixel points in a target human 
face image , wherein the classification identifier includes a 
first identifier of pixel points in a first human face part or a 
second identifier of pixel points in a second human face part ; 
determining a target region in the target human face image 
based on the classification identifiers , wherein the target 
region is a region belonging to the first human face part ; and 
adding a virtual item to the target region ; wherein the first 
human face part includes an uncovered human face part , and 
the second human face part includes a covered human face 
part or a non - human face part . 
[ 0010 ] It should be understood that the above general 
descriptions and the following detailed descriptions only 
provide examples and are illustrative , and are not intended 
to limit the present disclosure . 

SUMMARY 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0004 ] The present disclosure provides a method and 
electronic device for adding a virtual item . 
[ 0005 ] In one aspect of embodiments of the present dis 
closure , a method for adding a virtual item is provided . The 
method includes : acquiring classification identifiers of a 
plurality of pixel points in a target human face image , 
wherein the classification identifier includes a first identifier 
of pixel points in a first human face part or a second 
identifier of pixel points in a second human face part ; 
determining a target region in the target human face image 
based on the classification identifiers , wherein the target 
region is a region belonging to the first human face part ; and 
adding a virtual item to the target region ; wherein the first 
human face part includes an uncovered human face part , and 
the second human face part includes a covered human face 
part or a non - human face part . 
[ 0006 ] In another asp of the embodiments of the present 
disclosure , an electronic device for adding a virtual item is 
provided . The electronic device includes : at least one pro 
cessor ; and a volatile or non - volatile memory configured to 
store at least one program including at least one instruction 
executable by the at least one processor . 
[ 0007 ] Wherein the at least one instruction , when executed 
by the least one processor , causes the at least one 
processor to perform a method including : acquiring classi 
fication identifiers of a plurality of pixel points in a target 
human face image , wherein the classification identifier 
includes a first identifier of pixel points in a first human face 
part or a second identifier of pixel points in a second human 
face part ; determining a target region in the target human 
face image based on the classification identifiers , wherein 
the target region is a region belonging to the first human face 
part ; and adding a virtual item to the target region ; wherein 
the first human face part includes an uncovered human face 
part , and the second human face part includes a covered 
human face part or a non - human face part . 
[ 0008 ] In yet another aspect of embodiments of the present 
disclosure , a non - transitory computer - readable storage 
medium at least one program including storing at least one 
instruction therein is provided . The at least one instruction , 
when executed by a processor of an electronic device , causes 

[ 0011 ] The accompanying drawings , which are incorpo 
rated in and constitute part of the description , illustrate 
embodiments of the present disclosure and , together with the 
description thereof , serve to explain the principles of the 
present disclosure . 
[ 0012 ] FIG . 1 is a flowchart showing a method for adding 
a virtual item according to an embodiment ; 
[ 0013 ] FIG . 2 is a flowchart showing another method for 
adding a virtual item according to an embodiment ; 
[ 0014 ] FIG . 3 is a flowchart showing still another a 
method for adding a virtual item according to an embodi 
ment ; 
[ 0015 ] FIG . 4 is a schematic structural diagram of an 
apparatus for adding a virtual item according to an embodi 
ment ; 
[ 0016 ] FIG . 5 is a schematic structural diagram of another 
apparatus for adding a virtual item according to an embodi 
ment ; 
[ 0017 ] FIG . 6 is a block diagram of a terminal according 
to an embodiment ; and 
[ 0018 ] FIG . 7 is a schematic structural diagram of a server 
according to an embodiment . 

DETAILED DESCRIPTION 

[ 0019 ] Reference is now made in detail to various embodi 
ments , examples of which are illustrated in the accompany 
ing drawings . The following description refers to the accom 
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panying drawings in which the same numbers in different 
drawings represent the same or similar elements unless 
otherwise represented . The implementations set forth in the 
following description of the embodiments do not represent 
all implementations consistent with the present disclosure . 
Instead , they are merely examples of apparatuses and meth 
ods consistent with aspects related to the present disclosure 
as recited in the appended claims . 
[ 0020 ] An embodiment of the present disclosure provides 
a method for adding a virtual item , which may add a virtual 
item to a target human face image and is applicable to 
various scenarios . For example , the method can be applied 
to a video call scenario , a communication connection by 
which a video call is made is established between any two 
terminals , any terminal acquires an image in a video as a 
human face image during the video call , and using the 
method according to this embodiment , a virtual item may be 
added to the human face image displayed on the terminal . 
[ 0021 ] In some embodiments , the method may be appli 
cable to a picture beautification scenario . A terminal acquires 
a human face image to be processed and displays the human 
face image , and using the method according to this embodi 
ment , a virtual item may be added to the human face image 
displayed on the terminal . 
[ 0022 ] In some embodiments , the method can be appli 
cable to a live streaming scenario . An anchor records a video 
by a terminal and releases the recorded video for other users 
to view . The terminal of any user may add , using the method 
according to this embodiment , a virtual item to a human face 
image of the video . 
[ 0023 ] FIG . 1 is a flowchart showing a method for adding 
a virtual item according to an embodiment . As shown in 
FIG . 1 , the method includes the following steps . 
[ 0024 ] In 101 , classification identifiers of a plurality of 
pixel points in a target human face image are acquired , 
wherein the classification identifier includes a first identifier 
of pixel points in a first human face part or a second 
identifier of pixel points in a second human face part . 
[ 0025 ] In 102 , a target region is determined in the target 
human face image based on the classification identifiers , 
wherein the target region is a region belonging to the first 
human face part . 
[ 0026 ] In 103 , a virtual item is added to the target region . 
[ 0027 ] Wherein the first human face part includes an 
uncovered human face part , and the second human face part 
includes a covered human face part or a non - human face 
part . 
[ 0028 ] The method according to this embodiment acquires 
the classification identifiers of the plurality of pixel points in 
the target human face image , and adds , based on the clas 
sification identifiers of the plurality of pixel points , the 
virtual item that matches the human face part to the target 
region in the target human face image , which belongs to the 
first human face part . When a region of the human face part 
is covered , the classification identifier of the covered region 
of the human face part should be the second identifier , such 
that the virtual item is not added to the covered face part 
after the region of the human face part is covered , and 
instead , the virtual item may only be added to a region 
corresponding to pixel points indicated by the first identifier . 
[ 0029 ] In some embodiments , acquiring the classification 
identifiers of the plurality of pixel points in the target human 
face image includes : acquiring features of the target human 
face image by extracting the feature from the target human 

face image based on a pixel classification model ; and 
determining the classification identifiers of pixel points in 
the target human face image based on the features of the 
target human face image . 
[ 0030 ] In some embodiments , determining the target 
region in the target human face image includes : acquiring a 
first reference image based on the classification identifiers , 
wherein pixel values of pixel points in the first reference 
image are determined by the classification identifiers ; deter 
mining a reference region in the first reference image , 
wherein the reference region includes pixel points with the 
first identifier ; and determining the target region according 
to the reference region in the target human face image . 
[ 0031 ] In some embodiments , acquiring the first reference 
image includes : determining a second reference image , 
wherein pixel values of pixel points in the second reference 
image are classification identifiers ; and acquiring the first 
reference image by smoothing the second reference image . 
[ 0032 ] In some embodiments , acquiring the classification 
identifiers of the plurality of pixel points in the target human 
face image includes : detecting key pixel points belonging to 
a human face part in the target human face image ; deter 
mining a first human face image , wherein the first human 
face image includes a region composed by key pixel points ; 
and determining classification identifiers of pixel points in 
the first human face image . 
[ 0033 ] In some embodiments , determining the first human 
face image includes : acquiring edge pixel points of key pixel 
points in response to the key pixel points being located 
within a region of a human face part , wherein the edge pixel 
points are located on a contour of the human face part ; and 
determining the first human face image including the region 
connected by the edge pixel points . 
[ 0034 ] In some embodiments , determining the target 
region in the target human face image includes : acquiring a 
third reference image based on classification identifiers of 
pixel points in the first human face image , wherein pixel 
values of pixel points in the third reference image are 
determined based on the classification identifiers of pixel 
points in the first human face image ; acquiring a fourth 
reference image by adding reference pixel points to outer 
side of the third reference image , wherein pixel values of the 
reference pixel points are the second identifier , the fourth 
reference image and the target human face image have the 
same size , and a location of each pixel point of the third 
reference image in the fourth reference image is the same as 
a location of a corresponding pixel point of the first human 
face image in the target human face image ; determining a 
reference region in the fourth reference image ; and deter 
mining , in the target human face image , a target region 
corresponding to the reference region , wherein the reference 
region includes pixel points with pixel values being the first 
identifier in the fourth reference image . 
[ 0035 ] In some embodiments , acquiring the third refer 
ence image includes : determining a fifth reference image , 
wherein pixel values of pixel points in the fifth reference 
image are classification identifiers ; and acquiring the third 
reference image by smoothing the fifth reference image . 
[ 0036 ] In some embodiments , adding the virtual item to 
the target region includes : acquiring a reference image , 
wherein pixel values of pixel points in the reference image 
are determined by classification identifiers ; acquiring a first 
matrix , a second matrix , a third matrix and a fourth matrix , 
wherein elements of the first matrix are equal to pixel values 
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of pixel points with same position in the target human face 
image ; the second matrix has same size as the first matrix 
and all elements of the second matrix are equal to 1 ; 
elements of the third matrix are equal to pixel values of pixel 
points with same position in the reference image ; elements 
of the fourth matrix are equal to pixel values of pixel points 
with same position in the virtual item ; acquiring a fifth 
matrix based on the first matrix , the second matrix , the third 
matrix and the fourth matrix : Z = x * ( a - mask ) + y * mask , 
wherein z is the fifth matrix , x is the first matrix , a is the 
second matrix , y is the third matrix , and mask is the fourth 
matrix ; and generating , based on to the fifth matrix , a target 
human face image added with the virtual item , wherein pixel 
values of pixel points in each location of the target human 
face image is equal to elements in the same location of the 
fifth matrix . 
[ 0037 ] FIG . 2 is a flowchart showing a method for adding 
a virtual item according to an embodiment . As shown in 
FIG . 2 , the method for adding the virtual item is applicable 
to a processor , which is exemplarily a unit having an image 
processing function , such as a mobile phone , a computer , a 
server and a camera . The method includes the following 
steps . 
[ 0038 ] In 201 , a pixel classification model is acquired . 
[ 0039 ] The pixel classification model is configured to 
determine classification identifiers of pixel points in any 
image . By inputting any image into the pixel classification 
model , the classification identifiers of pixel points in the 
image may be determined , realizing classification of the 
pixel points in the image . 
[ 0040 ] The classification identifier is a first identifier of 
pixel points in a first human face part or a second identifier 
of pixel points in a second human face part . The first human 
face part includes an uncovered human face part , and the 
second human face part includes a covered human face part 
or a non - human face part . The first identifier and the second 
identifier are two different identifiers . For example , the first 
identifier is 1 , and the second identifier is 0 ; or the first 
identifier is 0 , and the second identifier is 1 . 
[ 0041 ] During the training of the pixel classification 
model , a plurality of sample human face images and clas 
sification identifiers of pixel points in the plurality of sample 
human face images are acquired , and a trained pixel clas 
sification model is acquired by model training based on the 
plurality of sample human face images and the classification 
identifiers of pixel points in the plurality of sample human 
face images . 
[ 0042 ] Each sample human face image includes one of the 
first human face part and the second human face part , and the 
classification identifiers of the pixel points belonging to the 
first human face part are the first identifier , and the classi 
fication identifiers of the pixel points belonging to the 
second human face part are the second identifier . 
[ 0043 ] In some embodiments , in the process of training 
the pixel classification model , test classification identifiers 
of pixel points in any one of the plurality of sample human 
face images are acquired based on the pixel classification 
model , and an adjusted pixel classification model is acquired 
by adjusting model parameters of the pixel classification 
model based on the classification identifiers and the test 
classification identifiers of pixel points in the sample human 
face image . 
[ 0044 ] During the training of the pixel classification 
model , in some embodiments , an initial pixel classification 

model is built first , and it is a pixel classification model that 
has been trained one or more times , or a pixel classification 
model that has not been trained . Then , based on a difference 
between the classification identifier and the test classifica 
tion identifier of each pixel point in the sample human face 
image , an adjusted pixel classification model is acquired by 
adjusting model parameters of the pixel classification model . 
[ 0045 ] For example , the pixel classification model is a 
neural network model including a multi - layer network . In 
some embodiments , after being input into the neutral net 
work module , a feature of a human face image is acquired 
by processing the human face image using the multi - layer 
network in the neutral network model , and then predicted 
values of pixel points are calculated based on the feature of 
the human face image to further obtain the classification 
identifiers of the pixel points in the human face image . In 
some embodiments , a loss function adopted by the neural 
network model is softmax ( a loss function ) , or other types of 
loss functions , which will not be limited in the embodiments 
of the present disclosure . 
[ 0046 ] In some embodiments , a convolutional neural net 
work model , a fully convolutional neural network model , a 
VGG16 ( a neural network structure ) model , an InceptionV1 
( a neural network structure ) model , and an Inception V2 ( a 
neural network structure ) model , a resnet model , an Incep 
tion - resnet ( a residual neural network structure ) model , etc. 
are adopted for training the pixel classification model . 
[ 0047 ] In some embodiments , the pixel classification 
model is trained and stored by the processor . In some 
embodiments , the pixel classification model is trained by a 
trainer , and the trained pixel classification model is trans 
mitted to the processor for storage . 
[ 0048 ] In some embodiments , in the subsequent process , a 
new sample human face image and classification identifiers 
of a plurality of pixel points in the sample human face image 
are acquired , and the pixel classification model is continu 
ously trained , such that the pixel classification model clas 
sifies the first human face part and the second human face 
part in the human face image more accurately , and the 
accuracy of the pixel classification model is improved . 
[ 0049 ] In 202 , classification identifiers of a plurality of 
pixel points in a target human face image are acquired based 
on the pixel classification model . 
[ 0050 ] In some embodiments , the target human face image 
is captured by the processor , or extracted from a video 
captured by the processor , or downloaded from the Internet 
by the processor , or transmitted to the processor by other 
devices . In some embodiments , when the processor per 
forms video live streaming , each image in a video stream is 
acquired , and each picture is used as the target human face 
image so as to process each image in the video stream . 
[ 0051 ] The target human face image includes a human 
face part and a non - human face part . The human face part 
includes a nose part , a mouth part , eye parts , and the like , 
and further includes an uncovered human face part and a 
covered human face part . The uncovered human face part is 
the first human face part , and the covered human face part 
and the non - human face part in the target human face image 
are the second human face parts . 
[ 0052 ] For example , the human face parts in the target 
human face image are the nose part , the mouth part and the 
eye parts , the nose part or the mouth part is not covered , and 
the eye parts are covered . Therefore , the nose part and the 
mouth part are the first human face parts , and the eye parts 
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part , there 

and other parts in the target human face image than the nose 
part , the mouth part and the eye parts are the second human 
face parts . 
[ 0053 ] The processor inputs the target human face image 
into the pixel classification model , processes the target 
human face image based on the pixel classification model , 
and classifies the pixel points in the target human face image 
based on the classification identifiers of the plurality of pixel 
points in the target human face image . 
[ 0054 ] When the classification identifiers of pixel points in 
the target human face image are the first identifier , the pixel 
points belong to the first human face part . When the clas 
sification identifiers of pixel points in the target human face 
image are the second identifier , the pixel points belong to the 
second human face part . Therefore , the first human face part 
and the second human face part in the target human face 
image may be determined based on the obtained classifica 
tion identifiers of pixel points in the target human face 
image . 
[ 0055 ] In some embodiments , when the classification 
identifiers of the plurality of pixel points in the target human 
face image include the first identifiers , the target human face 
image includes the first human face part , and the following 
step 203 is executed . 
[ 0056 ] It should be noted that this embodiment only takes 
that the target human face image includes the first human 
face part as an example for explanation . In another embodi 
ment , when the classification identifiers of pixel points in the 
target human face image do not include the first identifier , 
the target human face image does not include the first human 
face part , and step 203 is not executed any more . 
[ 0057 ] In 203 , a first reference image is acquired based on 
the classification identifiers of pixel points in the target 
human face image . 
[ 0058 ] The pixel values of pixel points in the first refer 
ence image are determined by the classification identifiers of 
pixel points in the target human face image . The first 
reference image is intended to indicate locations of the first 
human face part and the second human face part in the target 
human face image . Whether the pixel points in the target 
human face image belong to the first human face part or the 
second human face part may be determined by the first 
reference image . 
[ 0059 ] In some embodiments , 203 includes any one of 
2031 and 2032 . 
[ 0060 ] In 2031 , the first reference image is acquired by 
using the classification identifiers of pixel points in the target 
human face image as pixel values of corresponding pixel 
points in a first reference image . 
[ 0061 ] A location of the pixel point with the classification 
identifier being the first identifier in the first reference image 
is a location of the first human face part in the target human 
face image , and a location of the pixel point with the 
classification identifier being the second identifier in the first 
reference image is a location of the second human face part 
in the target human face image . 
[ 0062 ] For example , if the first identifier is 1 , the second 
identifier is 0 , and the first reference image is a binarized 
image , in the binarized image , when the pixel values of pixel 
points are 1 , pixel points in the target human face image , 
corresponding to the pixel points , belong to the first human 
face part , and when the pixel values of pixel points are 0 , 
pixel points in the target human face image , corresponding 
to the pixel points , belong to the second human face part . 

[ 0063 ] In 2032 , the second reference image is acquired by 
taking the classification identifiers of pixel points in the 
target human face image as pixel values of corresponding 
pixel points in a second reference image , a first region 
including pixel points with the pixel values being the first 
identifier in the second reference image is determined from 
the second reference image , a second region including pixel 
points with the pixel values being the second identifier in the 
second reference image is determined from the second 
reference image , and a smoothed first reference image is 
acquired by smoothing a plurality of pixel points in the 
second reference image , including a plurality of pixel points 
adjacent to the second region in the first region and a 
plurality of pixel points adjacent to the first region in the 
second region . 
[ 0064 ] Since the pixel points in the target human face 
image include pixel points belonging to the first human face 
part and pixel points belonging to the second human face 
part , and there is a boundary between the first human face 
part and the second human face part , i.e. , there is a fault 
between the first human face part and the second human face 

may be a fault between a virtual item added to the 
first human face part and the second human face part , which 
further results in poor transitivity of the virtual item . 
[ 0065 ] Therefore , the second reference image may be 
determined based on the classification identifiers of pixel 
points in the target human face image , and a processed first 
reference image is acquired by smoothing the boundary 
between the first region and the second region in the second 
reference image . The subsequent step of adding the virtual 
item to the target human face image based on the first 
reference image is equivalent to the step of smoothing the 
first human face part and the second human face part in the 
target human face image to eliminate the fault between the 
first human face part and the second human face part and to 
smooth the virtual item . 
[ 0066 ] The smoothing technology is feathering of the 
pixel points . In some embodiments , the pixel points are 
processed in a guided filtering manner , or the pixel points are 
processed in other ways . 
[ 0067 ] In some embodiments , when a plurality of first 
pixel points in the first region , which are adjacent to the 
second region , are acquired from the second reference 
image , the plurality of pixel points in the first region , which 
are adjacent to the second region , are acquired , and then 
pixel points adjacent to the plurality of pixel points are 
acquired respectively and used as the first pixel points , i.e. , 
multiple circles of pixel points in the first region are acquired 
as the first pixel points . When a plurality of second pixel 
points in the second region , which are adjacent to the first 
region , are acquired from the second reference image , the 
plurality of pixel points in the second region , which are 
adjacent to the first region , are acquired , then pixel points 
connected to the plurality of pixel points are acquired , and 
the acquired pixel points in the second region are used as the 
second pixel points , i.e. , multiple circles of pixel points in 
the second region are acquired as the second pixel points . 
The second reference image is smoothed , i.e. , a plurality of 
pixel points in the second reference image is smoothed . An 
image obtained by the smoothing is used as the first refer 
ence image , and the plurality of pixel points includes the first 
pixel points and the second pixel points . 
[ 0068 ] In 204 , a virtual item is added to a target region in 
the target human face image , which corresponds to the 
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reference region , based on a reference region composed by 
pixel points with pixel values being first identifiers in the 
first reference image . 
[ 0069 ] In some embodiments , the virtual item is virtual 
eye shadows , virtual lip gloss , virtual ear studs , or the like . 
The virtual item is a virtual item that matches the first human 
face part in the target human face image , or the virtual item 
is a virtual item selected by a user , or the virtual item is a 
virtual item acquired by other means . 
[ 0070 ] The pixel values of the pixel points in the first 
reference image are the first identifier or the second identi 
fier . When the pixel values of the pixel points are the first 
identifier , the pixel points belong to the first human face part , 
and when the pixel values of the pixel points are the second 
identifier , the pixel points belong to the second human face 
part . 
[ 0071 ] Therefore , the region composed by the pixel points 
with the pixel values being the first identifiers in the first 
reference image is used as the reference region , and the 
target region in the target human face image , which belongs 
to the first human face part , may be determined based on the 
reference region in the first reference image . The virtual item 
may be added to the target region when added to the target 
human face image . That is , the reference region including 
the pixel points with the pixel values being the first identi 
fiers in the first reference image is determined in the first 
reference image , the target region corresponding to the 
reference region is determined in the target human face 
image , and the virtual item is added to the target region of 
the target human face image . 
[ 0072 ] It should be noted that each image is composed of 
a plurality of pixel points , and different images may be of the 
same or different sizes . For example , when the image is 
composed of 9 pixel points , the 9 pixel points are arranged 
in a 3 * 3 fashion , or when the image is composed of 12 pixel 
points , the 12 pixel points are arranged in a 3 * 4 fashion . 
[ 0073 ] In addition , the pixel points in each image have 
pixel values , the pixel values of the plurality of pixel points 
in each image constitute a matrix , and all elements in the 
matrix are equal to the pixel values of the pixel points in the 
same location of the image . For example , when an image is 
composed of 9 pixel points , a matrix corresponding to the 
image is described as below : 

points in the same location of the first reference image . All 
elements in each location of the fourth matrix are equal to 
the pixel values of the pixel points in the same location of 
the virtual item . 
[ 0076 ] A fifth matrix is acquired based on the first matrix , 
the second matrix , the third matrix and the fourth matrix by : 
z = x * ( a - mask ) + y * mask , wherein z is the fifth matrix , x is the 
first matrix , a is the second matrix , y is the third matrix , and 
mask is the fourth matrix . 
[ 0077 ] A target human face image added with the virtual 
item is generated based on the fifth matrix , such that the 
pixel values of pixel points in the target human face image 
added with the virtual item are equal to the elements in the 
same location of the fifth matrix . 
[ 0078 ] The target human face image and the virtual item 
are of the same size . When the pixel values of the pixel 
points in the first reference image are not 0 , the pixel points 
belong to the first human face part , and when the pixel 
values of the pixel points are 0 , the pixel points belong to the 
second human face part . A first region in the target human 
face image , which belongs to the second human face part , is 
acquired , then a second region in the virtual item , which 
belongs to the first human face part , is acquired , and a 
combined target human face image which is the target 
human face image added with the virtual item is acquired by 
combining the first region and the second region . 
[ 0079 ] In this embodiment , the processor is equipped with 
a target application in which a virtual item is disposed . When 
using the target application , the user selects any image as the 
target human face image , and a terminal reads , by the target 
application , the target human face image to be added with 
the virtual item . The target human face image is displayed in 
a display interface of the target application . The user who 
expects to add the virtual item to the target human face 
image triggers a selection operation to any virtual item in the 
target application . At this time , steps 201 to 204 may be 
performed to add the virtual item selected by the user to the 
target human face image . 
[ 0080 ] In some embodiments , the target application is a 
social application , a video interaction application , a picture 
beautification application , or the like . The trigger operation 
is a single - click operation , a double - click operation , a long 
press operation , or the like . 
[ 0081 ] It should be noted first that this embodiment only 
uses the pixel classification model for any human face part , 
and the uncovered human face part may be distinguished 
from the covered human face part or the non - human face 
part . In other embodiments , there may be many types of 
human face parts , the pixel classification model is used for 
a specific type of target human face part , and an uncovered 
target human face part may be distinguished from a covered 
target human face part or a non - target human face part in the 
target human face image . 
[ 0082 ] In this case , the first human face part is the uncov 
ered target human face part in the target human face image , 
and the second human face part is the covered target human 
face part and the non - target human face part in the human 
face image . 
[ 0083 ] The target human face part includes a nose part , a 
mouth part , an eye part , and the like . 
[ 0084 ] For example , the target human face part in the 
target face image is the mouth part , and the mouth part 
includes a covered part and an uncovered part . Therefore , 
the first human face part in the target human face image is 

1 1 0 
0 0 1 

1 

[ 0074 ] In some embodiments , since each image corre 
sponds to one matrix , when a virtual makeup is added to the 
target human face image , the target human face image and 
the virtual makeup are respectively converted into corre 
sponding matrices , and the target human face image added 
with the virtual item is generated by computing the matrices . 
[ 0075 ] In some embodiments , a first matrix , a second 
matrix , a third matrix and a fourth matrix are acquired . All 
elements in each location of the first matrix are equal to the 
pixel values of the pixel points in the same location of the 
target human face image . The second matrix has same size 
as the first matrix , and all elements in each location of the 
second matrix are equal to 1. All elements in each location 
of the third matrix are equal to the pixel values of the pixel 
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the uncovered mouth part , and the second human face part 
is the covered mouth part and other parts in the target human 
face image than the mouth part . 
[ 0085 ] Therefore , in this embodiment , when a virtual item 
is to be added to the specific type of target human face part , 
a pixel classification model for distinguishing the specific 
type of target human face part is determined and may be 
adopted to classify a plurality of pixel points in the target 
human face image so as to determine the classification 
identifiers of the pixel points belonging to the first human 
face part as the first identifier and the classification identi 
fiers of the pixel points belonging to the second human face 
part as the second identifier . Subsequently , the virtual item 
may be added to the first human face part based on the 
determined classification identifiers of the pixel points . 
[ 0086 ] It should be noted second that this embodiment 
only takes that the first identifier is not 0 and the second 
identifier is O as an example for explanation . In another 
embodiment , the first identifier is 1 , the second identifier is 
0 , and the virtual item may be added to the target human face 
image by steps 201 to 204. In yet another embodiment , the 
first identifier and the second identifier have other values , 
and the method of adding a virtual item to the target human 
face image is similar to the above - mentioned steps , which 
are not described herein any further . 
[ 0087 ] It should be noted third that this embodiment only 
takes that the first reference image of the target human face 
image is acquired , and the virtual item is added to the target 
human face image based on the first reference image as an 
example for explanation . In another embodiment , step 203 
and step 204 are optional steps . After step 202 is performed , 
a region in the target human face image , which corresponds 
to the pixel points with the classification identifiers being the 
first identifier , is determined as a target region belonging to 
the first human face part . Then , a virtual item that matches 
the first human face part is added , based on the classification 
identifiers of the plurality of pixel points , to the target region 
in the target human face image , which belongs to the first 
human face part . When added to the target human face 
image , the virtual item is directly added to the first human 
face part indicated by the first identifier . 
[ 0088 ] In the method according to the embodiments of the 
present disclosure , the pixel classification model configured 
to determine the classification identifiers of pixel points in 
any image is acquired , and the classification identifiers are 
the first identifier for indicating that corresponding pixel 
points belongs to the first human face part or the second 
identifier for indicating that corresponding pixel points 
belongs to the second human face part . The first human face 
part is an uncovered part , and the second human face part 
includes at least one of the covered human face part or the 
non - human face part . The classification identifiers of the 
plurality of pixel points in the target human face image are 
acquired based on the pixel classification model , and the 
virtual item that matches the human face part is added , based 
on the classification identifiers of the plurality of pixel 
points , to the target region in the target human face image , 
which belongs to the first human face part . 
[ 0089 ] In addition , the second reference image is acquired 
based on the first identifier and the second identifier in the 
target human face image . The region in the second reference 
image , composed by the pixel points with the pixel values 
being the first identifiers , is determined as the first region . 
The region in the second reference image , composed by the 

pixel points with the pixel values being the second identi 
fiers , is determined as the second region . The plurality of 
pixel points in the second reference image are smoothed , and 
an image obtained by the smoothing is used as the first 
reference image . The plurality of pixel points includes a 
plurality of first pixel points in the first region , which are 
adjacent to the second region , and a plurality of second pixel 
points in the second region , which are adjacent to the first 
region , so as to add the virtual item to the first human face 
part based on the first reference image . By smoothing the 
first pixel points and the second pixel points in the reference 
image , a processed first reference image is obtained , and a 
transition effect is exerted between the first pixel points and 
the second pixel points . 
[ 0090 ] In the embodiment shown in FIG . 2 , classification 
identifiers of a target human face image are acquired based 
on a pixel classification model , and a virtual item is added 
to the target human face image based on the classification 
identifiers . In the embodiment shown in FIG . 3 , key pixel 
points in a target human face image , which belong to a 
human face part , are detected using a key point detection 
algorithm , then a human face region is determined based on 
the key pixel points , after that , classification identifiers of 
the human face region are acquired based on a pixel clas 
sification model , and a virtual item is added to the target 
human face image based on the determined classifying 
identifier . 
[ 0091 ] FIG . 3 is a flowchart showing a method for adding 
a virtual item according to an embodiment . As shown in 
FIG . 3 , the method is applicable to a processor . In some 
embodiments , the processor is a unit having the function of 
adding a virtual item , such as a mobile phone , a computer , 
a server and a camera . The method includes the following 
steps . 
[ 0092 ] In 301 , key pixel points belonging to a human face 
part are detected in a target human face image using a key 
point detection algorithm . 
[ 0093 ] The key point detection algorithm is used for 
determining the key pixel points in any human face image . 
When the key point detection algorithm may only detect the 
key pixel points belonging to one human face part , the 
detected key pixel points are key pixel points of the human 
face part , such as mouth key pixel points or nose key pixel 
points or facial contour key pixel points . When the key point 
detection algorithm may detect the key pixel points belong 
ing to a plurality of human face parts , the detected key pixel 
points are key pixel points of the plurality of human face 
parts , such as mouth key pixel points , nose key pixel points , 
and facial contour key pixel points . 
( 0094 ] The plurality of key pixel points in the target 
human face image , which belong to the human face part , 
may be detected using the key point detection algorithm , and 
subsequently , the human face part to which the plurality of 
key pixel points belong may be determined based on the 
plurality of key pixel points . 
[ 0095 ] In some embodiments , the key point detection 
algorithm is adopted to detect a plurality of contour key 
pixel points in the target human face image , which belong to 
the human face part , the plurality of contour key pixel points 
are subsequently connected to obtain a connected connect 
ing line , and a region located within the connecting line is 
a region belonging to the human face part . In some embodi 
ments , the key point detection algorithm is adopted to detect 
key pixel points in the target human face image , which 
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determined based on the determined key pixel points . For 
example , the target human face part is the mouth region , the 
nose region or the like . 
[ 0104 ] In some embodiments , when the determined plu 
rality of key pixel points are contour key pixel points of the 
human face part , the plurality of contour key pixel points are 
connected to form an interconnected connecting line , and a 
region located within the connecting line is used as the first 
human face image . In some embodiments , when the deter 
mined plurality of key pixel points are key pixel points 
located within a region belonging to the human face part , 
edge pixel points of the plurality of key pixel points are 
acquired and connected to obtain a connected connecting 
line , and a region located within the connecting line is used 
as the first human face image . 
[ 0105 ] In 303 , a pixel classification model is acquired . 
[ 0106 ] In 304 , the first human face image is input into the 
pixel classification model , and classification identifiers of 
pixel points in the first human face image are determined 
based on the pixel classification model . 
[ 0107 ] Steps 303 to 304 are similar to step 201 to step 202 
in the above embodiment , which are not described herein 
any further . Their difference lies in that in step 201 and step 
202 , the sample human face image used during the training 
of the pixel classification model in steps 201 and 202 
includes the human face part , and the sample human face 
image used during the training of the pixel classification 
model in steps 303 and 304 is only an image of the human 
face part . 

belong to a region of the human face part , edge pixel points 
are subsequently acquired from the plurality of key pixel 
points and connected to obtain a connected connecting line , 
and a region located within the connecting line is a region 
belonging to the human face part . 
[ 0096 ] In some embodiments , the key point detection 
algorithm is a key point detection model , and the key pixel 
points in the target human face image are acquired by 
detecting key pixel points of the target human face image 
based on the key point detection model . 
[ 0097 ] In some embodiments , during the training of the 
key point detection model , a plurality of sample human face 
images and key pixel points in the plurality of sample human 
face images are acquired first , and the key point detection 
model is acquired by performing model training based on 
the plurality of sample human face images and the key pixel 
points in the plurality of sample human face images . 
[ 0098 ] In some embodiments , during the training of the 
key point detection model , an initial key point detection 
model is built , and a training data set and a test data set are 
acquired . Both of the training data set and the test data set 
include a plurality of sample human face images and key 
pixel points in the sample human face images . 
[ 0099 ] In the process of training the key point detection 
model , a plurality of sample human face images in the 
training data set are used as inputs of the key point detection 
model , and key pixel points in the plurality of sample human 
face images are used as outputs of the key point detection 
model . The key point detection model is trained to make the 
key point detection model learn the key pixel points , such 
that the key point detection model has the ability to detect 
the key pixel points . After that , each sample human face 
image in the test data set is input into the key point detection 
model , and test key pixel points in each sample human face 
image are determined based on the key point detection 
model . The test key pixel points and label key pixel points 
are compared , and an adjusted key point detection model is 
acquired by adjusting the key point detection model based 
on a comparison result . 
[ 0100 ] In some embodiments , the key point detection 
model is trained and stored by the processor . In some 
embodiments , the key point detection model is trained by a 
trainer , and the trained key point detection model is trans 
mitted to the processor for storage . 
[ 0101 ] In some embodiments , in the subsequent process , a 
new sample human face image and key pixel points in the 
sample human face image are acquired , and a trained key 
point detection model is acquired by continuously training 
the key point detection model , such that the key point 
detection model may detect the key pixel points more 
accurately . 
[ 0102 ] In 302 , a region composed by the key pixel points 
is extracted from the target human face image as a first 
human face image . 
[ 0103 ] When key pixel points of a plurality of human face 
parts are determined using the key point detection algorithm , 
the plurality of human face parts may be determined based 
on the determined key pixel points . For example , the plu 
rality of human face parts are a mouth region , a nose region , 
etc. In some embodiments , when key pixel points of the 
target human face part are determined using the key point 
detection algorithm , the target human face part may be 

[ 0108 ] In 305 , a third reference image is acquired based on 
the classification identifiers of pixel points in the first human 
face image . Pixel values of pixel points in the third reference 
image are determined by the classification identifiers of 
pixel points in the first human face image . 
[ 0109 ] The third reference image is intended to indicate 
locations of the first human face part and the second human 
face part in the first human face image , and whether the pixel 
points in the first human face image belong to the first 
human face part or the second human face part may be 
determined based on the third reference image . 
[ 0110 ] Step 305 includes any one of steps 3051 and 3052 . 
[ 0111 ] In 3051 , a third reference image is acquired by 
taking the classification identifiers of pixel points in the first 
human face image as the pixel values of corresponding pixel 
points in the third reference image . 
[ 0112 ] For example , if the first identifier is 1 , the second 
identifier is 0 , and the third reference image is a binarized 
image , in the binarized image , when the pixel values of pixel 
points are 1 , pixel points in the first human face image , 
corresponding to the pixel points , belong to the first human 
face part , and when the pixel values of pixel points are 0 , 
pixel points in the first human face image , corresponding to 
the pixel points , belongs the second human face part . 
[ 0113 ] In 3052 , a fifth reference image is acquired by 
taking the classification identifiers of pixel points in the first 
human face image as the pixel values of corresponding pixel 
points in the fifth reference image , a third region including 
pixel points with the pixel values being the first identifier in 
the fifth reference image is determined from the fifth refer 
ence image , a fourth region including pixel points with the 
pixel values being the second identifier in the fifth reference 
image is determined from the fifth reference image , and the 
third reference image is acquired by smoothing a plurality of 
pixel points in the fifth reference image , including a plurality 
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of third pixel points in the third region , which are adjacent 
to the fourth region , and a plurality of fourth pixel points in 
the fourth region , which are adjacent to the third region . 
[ 0114 ] Since the pixel points in the first human face image 
include pixel points belonging to the first human face part 
and pixel points belonging to the second human face part , 
and there is a boundary between the first human face part 
and the second human face part , i.e. , there is a fault between 
the first human face part and the second human face part , 
there may be a fault between a virtual item added to the first 
human face part and the second human face part , which 
further results in poor transitivity of the virtual item . 
[ 0115 ] Therefore , the fifth reference image may be deter 
mined based on the classification identifiers of pixel points 
in the first human face image , and a processed third refer 
ence image is acquired by smoothing the pixel points in the 
fifth reference image , which are adjacent to pixel points for 
indicating the first human face part , and the pixel points in 
the fifth reference image , which are adjacent to pixel points 
for indicating the second human face part . At this time , the 
first human face part and the second human face part in the 
first human face image are smoothed , the fault between the 
first human face part and the second human face part is 
eliminated , and the virtual item is also smoothed while being 
added to the first human face part . 
[ 0116 ] The smoothing technology is feathering of the pixel 
points . In some embodiments , the pixel points are processed 
in a guided filtering manner , or the pixel points are processed 

and when the pixel values of the pixel points are the second 
identifier , the pixel points belong to the second human face 
part . 
[ 0120 ] Since the first human face image which is an image 
extracted from the target human face image includes the 
human face part , the first human face part in the first human 
face image may be determined based on the determined first 
identifier after the first human face images are classified . 
However , since other regions in the target human face image 
than the first human face image belong to the second human 
face part , the fourth reference image corresponding to the 
target human face image may be determined by adding the 
reference pixel points to the outer side of the third reference 
image . The fourth reference image is configured to indicate 
the pixel points in the target human face image , which 
belong to the first human face part and the second human 
face part . 

in other ways . 
[ 0117 ] In some embodiments , when a plurality of third 
pixel points in the third region , which are adjacent to the 
fourth region , are acquired from the fifth reference image , a 
plurality of pixel points in the third region , which are 
adjacent to the fourth region , are acquired , and then pixel 
points adjacent to the plurality of pixel points are acquired 
and used as third pixel points , i.e. , multiple circles of pixel 
points in the third region are acquired as the third pixel 
points . When a plurality of fourth pixel points in the fourth 
region , which are adjacent to the third region , are acquired 
from the fifth reference image , the plurality of pixel points 
in the fourth region , which are adjacent to the third region , 
are acquired , then pixel points connected to the plurality of 
pixel points are acquired , and the acquired pixel points in the 
fourth region are used as fourth pixel points , i.e. , multiple 
circles of pixel points in the fourth region are acquired as the 
fourth pixel points . Thus , the plurality of pixel points in the 
fifth reference image are smoothed , an image obtained by 
the smoothing is used as the third reference image , and the 
plurality of pixel points includes the third pixel points and 
the fourth pixel points . 
[ 0118 ] In 306 , a fourth reference image is acquired by 
adding reference pixel points to an outer side of the third 
reference image , wherein pixel values of the reference pixel 
points are a second identifier , the fourth reference image and 
the target human face image are of the same size , and a 
location of each pixel point of the third reference image in 
the fourth reference image is the same as a location of a 
corresponding pixel point of the first human face image in 
the target human face image . 
[ 0119 ] The pixel values of the pixel points in the third 
reference image are the first identifier or the second identi 
fier . When the pixel values of the pixel points are the first 
identifier , the pixel points belong to the first human face part , 

[ 0121 ] In 307 , a reference region is determined in the 
fourth reference image and a virtual item is added to a target 
region in the target human face image , which corresponds to 
the reference region . 
[ 0122 ] The reference region includes pixel points with 
pixel values being the first identifiers , in the fourth reference 
image . In some embodiments , the virtual item is virtual eye 
shadows , virtual lip gloss , virtual ear studs , etc. The virtual 
item is an item that matches the first human face part in the 
target human face image , or the virtual item is an item 
selected by a user , or the virtual item is an item acquired by 
other means . 
[ 0123 ] Therefore , the region composed by the pixel points 
with the pixel values being the first identifiers in the first 
reference image is used as the reference region . When the 
virtual item is added to the target human face image , the 
target region in the target human face image , which belongs 
to the first human face part , may be determined based on the 
reference region in the first reference image . When being 
added to the target human face image , the virtual item may 
be added to the target region . 
[ 0124 ] In some embodiments , a first matrix , a second 
matrix , a third matrix and a fourth matrix are acquired . All 
elements in each location of the first matrix are equal to the 
pixel values of the pixel points in the same location of the 
target human face image . The second matrix and the first 
matrix are of the same size , and all elements in each location 
of the second matrix are equal to 1. All elements in each 
location of the third matrix are equal to the pixel values of 
the pixel points in the same location of the fourth reference 
image . All elements in each location of the fourth matrix are 
equal to the pixel values of the pixel points in the same 
location of the virtual item . 
[ 0125 ] A fifth matrix is acquired based on the first matrix , 
the second matrix , the third matrix and the fourth matrix 
using : Z = x * ( a - mask ) + y * mask , wherein z is the fifth matrix , 
x is the first matrix , a is the second matrix , y is the third 
matrix , and mask is the fourth matrix . 
[ 0126 ] The target human face image added with the virtual 
item is generated based on the fifth matrix , such that the 
pixel values of pixel points in the target human face image 
added with the virtual item are equal to the elements in the 
same location of the fifth matrix . 
[ 0127 ] The target human face image and the virtual item 
are of the same size . When the pixel values of the pixel 
points in the fourth reference image is 1 , the pixel points 
belong to the first human face part , and when the pixel 
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values of the pixel points are 0 , the pixel points belong to the 
second human face part . A first region in the target human 
face image , which belongs to the second human face part , is 
acquired , then a second region in the virtual item , which 
belongs to the first human face part , is acquired , and a 
combined target human face image which is an image added 
with the virtual item is acquired by combining the first 
region and the second region . 
[ 0128 ] In some embodiments , the target human face image 
and the virtual item may be of different sizes . At this time , 
the size of the virtual item is adjusted according to the size 
of the target human face image , such that the virtual item and 
the target human face image are of the same size . The virtual 
item may be subsequently added to the target human face 
image . 
[ 0129 ] It should be noted first that this embodiment only 
takes that the first identifier is not 0 and the second identifier 
is 0 as an example for explanation . In another embodiment , 
the first identifier is 1 , the second identifier is 0 , and the 
virtual item may be added to the target human face image by 
steps 301 to 307. In yet another embodiment , the first 
identifier and the second identifier have other values , and the 
way in which the virtual item is added to the target human 
face image is similar to the foregoing steps , which is not 
described herein any further . 
[ 0130 ] It should be noted second that this embodiment 
only takes that the third reference image of the first human 
face image is generated , and the virtual item is added to the 
target human face image based on the third reference image 
as an example for explanation . In another embodiment , steps 
305 to 307 are optional steps . After step 304 is performed , 
a region in the target human face image , where the pixel 
points with the pixel values being the first identifier in the 
first human face image are located , is acquired as a target 
region belonging to the first human face part . Then , a virtual 
item is directly added to the target region . 
[ 0131 ] It should be noted third that this embodiment only 
takes that the virtual item is added to the target human face 
image by the fourth reference image as an example for 
explanation . In another embodiment , when a virtual item is 
added to the target human face image , the first human face 
image added with the virtual item is acquired by processing 
the first human face image based on the third reference 
image using the following formula . 
[ 0132 ] The first matrix , the second matrix , the third matrix 
and the fourth matrix are acquired . All elements in each 
location of the first matrix are equal to the pixel values of the 
pixel points in the same location of the target human face 
image . The second matrix and the first matrix are of the same 
size , and all elements in each location of the second matrix 
are equal to 1. All elements in each location of the third 
matrix are equal to the pixel values of the pixel points in the 
same location of the third reference image . All elements in 
each location of the fourth matrix are equal to the pixel 
values of the pixel points in the same location of the virtual 
item . 
[ 0133 ] A fifth matrix is acquired based on the first matrix , 
the second matrix , the third matrix and the fourth matrix 
using : Z = x * ( a - mask ) + y * mask , wherein z is the fifth matrix , 
x is the first matrix , a is the second matrix , y is the third 
matrix , and mask is the fourth matrix . 
[ 0134 ] The target human face image added with the virtual 
item is generated based on the fifth matrix , such that the 
pixel values of pixel points in the target human face image 

added with the virtual item are equal to the elements in the 
same location of the fifth matrix . 
[ 0135 ] The first human face image and the virtual item are 
of the same size . When the pixel values of the pixel points 
in the third reference image are 1 , the pixel points belong to 
the first human face part , and when the pixel values of the 
pixel points are 0 , the pixel points belong to the second 
human face part . A first region in the first human face image , 
which belongs to the second human face part , is acquired , 
then a second region in the virtual item , which belongs to the 
first human face part , is acquired , and a combined target 
human face image which is the first human face image added 
with the virtual item is acquired by combining the first 
region and the second region . Since the first human face 
image added with the virtual item and the first human face 
image not added with the virtual item are of the same size , 
the first human face image added with the virtual item may 
be directly added to the target human face image to generate 
a processed target human face image which is a human face 
image added with the virtual item . 
[ 0136 ] In some embodiments , when the virtual item and 
the first human face image are of different sizes , the size of 
the virtual item is adjusted according to the size of the first 
human face image , such that the virtual item and the first 
human face image are of the same size . 
[ 0137 ] In some other embodiments , when the virtual item 
and the first human face image are of different sizes , the size 
of the virtual item is adjusted based on the determined key 
pixel points of the first human face image , such that the 
virtual item and the first human face image are of the same 
size . 
[ 0138 ] In the method according to the embodiments of the 
present disclosure , the plurality of key pixel points belong 
ing to the human face part are detected in the target human 
face image using a key point detection algorithm . A region 
composed of the plurality of key pixel points is extracted 
from the target human face image as the first human face 
image . The first human face image is input into the pixel 
classification model . The classification identifiers of pixel 
points in the first human face image are determined based on 
the pixel classification model . The fourth reference image of 
the target human face image is determined based on the 
classification identifiers of pixel points in the first human 
face image . The reference region is determined based on the 
pixel points with the pixel values being the first identifier in 
the fourth reference image . The virtual item is added to the 
target region in the target human face image , which corre 
sponds to the reference region . 
[ 0139 ] In addition , the fifth reference image is generated 
based on the first identifier and the second identifier in the 
first human face image . The region in the fifth reference 
image , composed by the pixel points with the pixel values 
being the first identifiers , is determined as the third region . 
The region in the fifth reference image , composed by the 
pixel points with the pixel values being the second identi 
fiers , is determined as the fourth region . An image is 
acquired by smoothing the plurality of pixel points in the 
fifth reference image , and the image is used as the third 
reference image . The plurality of pixel points include a 
plurality of third pixel points in the third region , which are 
adjacent to the fourth region , and a plurality of fourth pixel 
points in the fourth region , which are adjacent to the third 
region . The fourth reference image is acquired by adding 
pixel points with the pixel values being the second identifier 
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to the outer side of the third reference image , such that the 
virtual item is added to the first human face part based on the 
fourth reference image . By smoothing the third pixel points 
and the fourth pixel points in the third reference image , a 
processed fourth reference image is obtained , and a transi 
tion effect is exerted between the third pixel points and the 
fourth pixel points . 
[ 0140 ] FIG . 4 is a schematic structural diagram of a 
system for adding a virtual item according to an embodi 
ment . Referring to FIG . 4 , the system includes : 
[ 0141 ] an identifier acquiring module 401 , configured to 
acquire classification identifiers of a plurality of pixel points 
in a target human face image , wherein the classification 
identifier includes a first identifier of pixel points in a first 
human face part or a second identifier of pixel points in a 
second human face part ; 
[ 0142 ] a determining module 402 , configured to determine 
a target region in the target human face image based on the 
classification identifiers , wherein the target region is a region 
belonging to the first human face part ; and 
[ 0143 ] an adding module 403 , configured to add a virtual 
item to the target region ; 
[ 0144 ] wherein the first human face part includes an 
uncovered human face part , and the second human face part 
includes a covered human face part or a non - human face 
part . 
[ 0145 ] The system according to this embodiment acquires 
the classification identifiers of the plurality of pixel points in 
the target human face image , and adds , based on the clas 
sification identifiers of the plurality of pixel points , the 
virtual item that matches the human face part to the target 
region in the target human face image , which belongs to the 
first human face part . When a region of the human face part 
is covered , the classification identifier of the covered region 
of the human face part should be the second identifier , such 
that the virtual item is not added to the covered face part 
after the region of the human face part is covered , and 
instead , the virtual item may only be added to a region 
corresponding to pixel points indicated by the first identifier . 
[ 0146 ] In some embodiments , referring to FIG . 5 , the 
identifier acquiring module 401 is configured to : acquire 
features of the target human face image by extracting the 
feature from the target human face image based on a pixel 
classification model ; and determine the classification iden 
tifiers of pixel points in the target human face image based 
on the features of the target human face image . 
[ 0147 ] In some other embodiments , referring to FIG . 5 , 
the determining module 402 includes : 
[ 0148 ] a first image acquiring unit 4021 , configured to 
acquire a first reference image based on the classification 
identifiers , wherein pixel values of pixel points in the first 
reference image are determined by the classification identi 
fiers ; 
[ 0149 ] a first reference region determining unit 4022 , 
configured to determine a reference region in the first 
reference image , wherein the reference region includes pixel 
points with the first identifier ; and 
[ 0150 ] a first target region determining unit 4023 , config 
ured to determine the target region according to the refer 
ence region in the target human face image . 
[ 0151 ] In some other embodiments , the first image acquir 
ing unit 4021 is further configured to : determine a second 
reference image , wherein pixel values of pixel points in the 

second reference image are classification identifiers ; and 
acquire the first reference image by smoothing the second 
reference image . 
[ 0152 ] In some other embodiments , referring to FIG . 5 , 
the identifier acquiring module 401 includes : 
[ 0153 ] a detecting unit 4011 , configured to detect key 
pixel points belonging to a human face part in the target 
human face image ; 
[ 0154 ] an extracting unit 4012 , configured to determine a 
first human face image , wherein the first human face image 
includes a region composed by key pixel points ; and 
[ 0155 ] an identifier determining unit 4013 , configured to 
determine classification identifiers of pixel points in the first 
human face image . 
[ 0156 ] In some embodiments , referring to FIG . 5 , the 
extracting unit 4012 is configured to : 
[ 0157 ] acquire edge pixel points of key pixel points in 
response to the key pixel points being located within a 
region of a human face part , wherein the edge pixel points 
are located on a contour of the human face part ; and 
determine the first human face image including the region 
connected by the edge pixel points . 
[ 0158 ] In some other embodiments , referring to FIG . 5 , 
the determining module 402 includes : 
[ 0159 ] a second image acquiring unit 4024 , configured to 
acquire a third reference image based on classification 
identifiers of pixel points in the first human face image , 
wherein pixel values of pixel points in the third reference 
image are determined based on the classification identifiers 
of pixel points in the first human face image ; 
[ 0160 ] a third image determining unit 4025 , configured to 
acquire a fourth reference image by adding reference pixel 
points to outer side of the third reference image , wherein 
pixel values of the reference pixel points are the second 
identifier , the fourth reference image and the target human 
face image have the same size , and a location of each pixel 
point of the third reference image in the fourth reference 
image is the same as a location of a corresponding pixel 
point of the first human face image in the target human face 
image ; and 
[ 0161 ] a second reference region determining unit 4026 , 
configure to determine a reference region in the fourth 
reference image ; and 
[ 0162 ] a second target region determining unit 4027 , con 
figured to determine , in the target human face image , a target 
region corresponding to the reference region , wherein the 
reference region includes pixel points with pixel values 
being the first identifier in the fourth reference image . 
[ 0163 ] In some other embodiments , the second image 
acquiring unit 4024 is further configured to : determine a fifth 
reference image , wherein pixel values of pixel points in the 
fifth reference image are classification identifiers ; and 
acquire the third reference image by smoothing the fifth 
reference image . 
[ 0164 ] In some other embodiments , referring to FIG . 5 , 
the adding module 403 includes : 
[ 0165 ] a reference image acquiring unit 4031 , configured 
to acquire a reference image , wherein pixel values of pixel 
points in the reference image are determined by classifica 
tion identifiers ; 
[ 0166 ] a matrix acquiring unit 4032 , configured to acquire 
a first matrix , a second matrix , a third matrix and a fourth 
matrix , wherein elements of the first matrix are equal to 
pixel values of pixel points with same position in the target 
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human face image ; the second matrix has same size as the 
first matrix and all elements of the second matrix are equal 
to 1 ; elements of the third matrix are equal to pixel values 
of pixel points with same position in the reference image ; 
elements of the fourth matrix are equal to pixel values of 
pixel points with same position in the virtual item ; 
[ 0167 ] The matrix acquiring unit 4032 is further config 
ured to acquire a fifth matrix based on the first matrix , the 
second matrix , the third matrix and the fourth matrix : 
Z = x * ( a - mask ) + y * mask , 
[ 0168 ] wherein z is the fifth matrix , x is the first matrix , a 
is the second matrix , y is the third matrix , and mask is the 
fourth matrix . 
[ 0169 ] The adding module 403 further includes a gener 
ating unit 4033 , configured to generate , based on the fifth 
matrix , a target human face image added with the virtual 
item , wherein pixel values of pixel points in each location of 
the target human face image is equal to elements in the same 
location of the fifth matrix . 
[ 0170 ] With regard to the apparatus in the above embodi 
ment , operations and functions implemented by the respec 
tive modules are described in detail in the embodiment 
relating to the method , which are not described herein any 
further . 
[ 0171 ] FIG . 6 is a block diagram of a terminal according 
to an embodiment . In some embodiments , the terminal 600 
may be such a portable mobile terminal as a smart phone , a 
tablet PC , a Moving Picture Experts Group Audio Layer III 
( MP3 ) player , a Moving Picture Experts Group Audio Layer 
IV ( MP4 ) player , a laptop or a desk computer . The terminal 
600 may also be called a user equipment ( UE ) , a portable 
terminal , a laptop terminal , a desk terminal , or the like . 
[ 0172 ] Generally , the terminal 600 includes at least one 
processor 601 and at least one memory 602 . 
[ 0173 ] In some embodiments , the processor 601 may 
include at least one processing cores , such as a 4 - core 
processor and an 8 - core processor . In some embodiments , 
the processor 601 may be formed by at least one hardware 
of a digital signal processor ( DSP ) , a field - programmable 
gate array ( FPGA ) , and a programmable logic array ( PLA ) . 
In some embodiments , the processor 601 may also include 
a main processor and a coprocessor . The main processor is 
a processor for processing the data in an awake state , and is 
also called a central processing unit ( CPU ) . The coprocessor 
is a low - power - consumption processor for processing the 
data in a standby state . In some embodiments , the processor 
601 may be integrated with a graphics processing unit 
( GPU ) , which is configured to render and draw the content 
that needs to be displayed by a display screen . In some 
embodiments , the processor 601 may also include an Arti 
ficial Intelligence ( AI ) processor configured to process com 
putational operations related to machine learning . 
[ 0174 ] In some embodiments , the memory 602 may 
include at least one computer - readable storage medium , 
which can be non - transitory . The memory 602 may also 
include a volatile memory or a non - volatile memory , such as 
at least one disk storage device and flash storage device . In 
some embodiments , the non - transitory computer - readable 
storage medium in the memory 602 is configured to store at 
least one instruction . The at least one instruction is intended 
to be executed by the processor 601 to implement the 
methods for adding the virtual item , according to the method 
embodiments of the present disclosure . 

[ 0175 ] In some embodiments , the terminal 600 also 
optionally includes a peripheral device interface 603 and at 
least one peripheral device . The processor 601 , the memory 
602 , and the peripheral device interface 603 may be con 
nected by a bus or a signal line . In some embodiments , each 
peripheral device may be connected to the peripheral device 
interface 603 by a bus , a signal line or a circuit board . In 
particular , the peripheral device includes at least one of a 
radio frequency circuit 604 , a touch display screen 605 , a 
camera component 606 , an audio circuit 607 , a positioning 
component 608 or a power source 609 . 
[ 0176 ] The peripheral device interface 603 may be con 
figured to connect at least one peripheral device associated 
with an input / output ( I / O ) to the processor 601 and the 
memory 602. In some embodiments , the processor 601 , the 
memory 602 and the peripheral device interface 603 are 
integrated on the same chip or circuit board . In some other 
embodiments , any one or two of the processor 601 , the 
memory 602 and the peripheral device interface 603 may be 
implemented on a separate chip or circuit board , which is not 
limited in this embodiment . 
[ 0177 ] The radio frequency circuit 604 is configured to 
receive and transmit a radio frequency ( RF ) signal , which is 
also referred to as an electromagnetic signal . The radio 
frequency circuit 604 communicates with a communication 
network and other communication devices via the electro 
magnetic signal . The radio frequency circuit 604 converts 
the electrical signal into the electromagnetic signal for 
transmission , or converts the received electromagnetic sig 
nal into the electrical signal . In some embodiments , the radio 
frequency circuit 604 includes an antenna system , an RF 
transceiver , at least one amplifier , a tuner , an oscillator , a 
digital signal processor , a codec chipset , a subscriber iden 
tity module card , and the like . In some embodiments , the 
radio frequency circuit 604 can communicate with other 
terminals via at least one wireless communication protocol . 
The wireless communication protocol includes , but not 
limited to , a metropolitan area network , various generations 
of mobile communication networks ( 2G , 3G , 4G , and 5G ) , 
a wireless local area network , and / or a wireless fidelity 
( Wi - Fi ) network . In some embodiments , the radio frequency 
circuit 604 may also include near - field communication 
( NFC ) related circuits , which is not limited in the present 
disclosure . 
[ 0178 ] The display screen 605 is configured to display a 
user interface ( UI ) . The UI may include graphics , text , icons , 
videos , and any combination thereof . When being a touch 
display screen , the display screen 605 also has the capacity 
to acquire touch signals on or over the surface of the display 
screen 605. The touch signal may be input into the processor 
601 as a control signal for processing . At this time , the 
display screen 605 may also be configured to provide virtual 
buttons and / or virtual keyboards , which are also referred to 
as soft buttons and / or soft keyboards . In some embodiments , 
one display screen 605 may be disposed on the front panel 
of the terminal 600. In some other embodiments , at least two 
display screens 605 may be disposed respectively on differ 
ent surfaces of the terminal 600 or in a folded design . In 
further embodiments , the display screen 605 may be a 
flexible display screen disposed on the curved or folded 
surface of the terminal 600. Even the display screen 605 may 
have an irregular shape other than a rectangle , i.e. , the 
display screen 605 may be an irregular - shaped screen . The 
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display screen 605 may be a liquid crystal display ( LCD ) 
screen , an organic light - emitting diode ( OLED ) screen , or 
the like . 
[ 0179 ] The camera component 606 is configured to cap 
ture images or videos . In some embodiments , the camera 
component 606 includes a front camera and a rear camera . 
Usually , the front camera is placed on the front panel of the 
virtual reality display device , and the rear camera is placed 
on the back of the virtual reality display device . In some 
embodiments , at least two rear cameras are disposed , and are 
at least one of a main camera , a depth - of - field camera , a 
wide - angle camera , or a telephoto camera respectively , so as 
to realize a background blurring function achieved by fusion 
of the main camera and the depth - of - field camera , pan 
oramic shooting and virtual reality ( VR ) shooting functions 
achieved by fusion of the main camera and the wide - angle 
camera or other fusion shooting functions . In some embodi 
ments , the camera component 606 may also include a 
flashlight . The flashlight may be a mono - color temperature 
flashlight or a two - color temperature flashlight . The two 
color temperature flash is a combination of a warm flashlight 
and a cold flashlight and can be used for light compensation 
at different color temperatures . 
[ 0180 ] In some embodiments , the audio circuit 607 may 
include a microphone and a speaker . The microphone is 
configured to collect sound waves of users and environ 
ments , and convert the sound waves into electrical signals 
which are input into the processor 601 for processing , or 
input into the RF circuit 604 for voice communication . In 
some embodiments , for the purpose of stereo acquisition or 
noise reduction , there may be a plurality of microphones 
respectively disposed at different locations of the terminal 
600. In some embodiments , the microphone may also be an 
array microphone or an omnidirectional acquisition micro 
phone . The speaker is then configured to convert the elec 
trical signals from the processor 601 or the radio frequency 
circuit 604 into the sound waves . In some embodiments , the 
speaker may be a conventional film speaker or a piezoelec 
tric ceramic speaker . When the speaker is the piezoelectric 
ceramic speaker , the electrical signal can be converted into 
not only human - audible sound waves but also the sound 
waves which are inaudible to humans for the purpose of 
ranging and the like . In some embodiments , the audio circuit 
607 may also include a headphone jack . 
[ 0181 ] The positioning component 608 is configured to 
locate the current geographic location of the terminal 600 to 
implement navigation or a location based service ( LBS ) . In 
some embodiments , the positioning component 608 may be 
the global positioning system ( GPS ) from the United States , 
the Beidou positioning system from China , the Grenas 
satellite positioning system from Russia or the Galileo 
satellite navigation system from the European Union . 
[ 0182 ] The power source 609 is configured to power up 
various components in the terminal 600. In some embodi 
ments , the power source 609 may be alternating current , 
direct current , a disposable battery , or a rechargeable battery . 
When the power source 609 includes the rechargeable 
battery , the rechargeable battery may a wired rechargeable 
battery or a wireless rechargeable battery . The rechargeable 
battery may also support the fast charging technology . 
[ 0183 ] In some embodiments , terminal 600 also includes 
at least one sensor 610. The at least one sensor 610 includes , 
but not limited to , an acceleration sensor 611 , a gyro sensor 

612 , a pressure sensor 613 , a fingerprint sensor 614 , an 
optical sensor 615 and a proximity sensor 616 . 
[ 0184 ] In some embodiments , the acceleration sensor 611 
is capable of detecting magnitudes of accelerations on three 
coordinate axes of a coordinate system established by the 
terminal 600. For example , the acceleration sensor 611 is 
configured to detect components of a gravitational accelera 
tion on the three coordinate axes . In some embodiments , the 
processor 601 may control the touch display screen 605 to 
display a user interface in a landscape view or a portrait view 
according to a gravity acceleration signal collected by the 
acceleration sensor 611. In some embodiments , the accel 
eration sensor 611 may also be configured to collect motion 
data of a game or a user . 
[ 0185 ] In some embodiments , the gyro sensor 612 is 
capable of detecting a body direction and a rotation angle of 
the terminal 600 , and can cooperate with the acceleration 
sensor 611 to collect a 3D motion of the user on the terminal 
600. Based on the data collected by the gyro sensor 612 , the 
processor 601 is capable of implementing the following 
functions : motion sensing ( such as changing the UI accord 
ing to a user's tilt operation ) , image stabilization during 
shooting , game control and inertial navigation . 
[ 0186 ] In some embodiments , the pressure sensor 613 may 
be disposed on a side frame of the terminal 600 and / or a 
lower layer of the touch display screen 605. When the 
pressure sensor 613 is disposed on the side frame of the 
terminal 600 , a user's holding signal to the terminal 600 can 
be detected . The processor 601 is capable of performing 
left - right hand recognition or quick operation according to 
the holding signal collected by the pressure sensor 613 . 
When the pressure sensor 613 is disposed on the lower layer 
of the touch display screen 605 , the processor 601 controls 
an operable control on the UI according to a user's pressure 
operation on the touch display screen 605. The operable 
control includes at least one of a button control , a scroll bar 
control , an icon control or a menu control . 
[ 0187 ] The fingerprint sensor 614 is configured to collect 
a user's fingerprint . The processor 601 identifies the user's 
identity based on the fingerprint collected by the fingerprint 
sensor 614 , or the fingerprint sensor 614 identifies the user's 
identity based on the collected fingerprint . When the user's 
identity is identified as trusted , the processor 601 authorizes 
the user to perform related sensitive operations , such as 
unlocking the screen , viewing encrypted information , down 
loading software , paying , and changing settings . In some 
embodiments , the fingerprint sensor 614 may be provided on 
the front , back , or side of the terminal 600. When the 
terminal 600 is provided with a physical button or a manu 
facturer's Logo , the fingerprint sensor 614 may be integrated 
with the physical button or the manufacturer's Logo . 
[ 0188 ] The optical sensor 615 is configured to collect 
ambient light intensity . In one embodiment , the processor 
601 may control the display brightness of the touch display 
screen 605 according to the ambient light intensity collected 
by the optical sensor 615. In particular , when the ambient 
light intensity is high , the display brightness of the touch 
display screen 605 is increased ; and when the ambient light 
intensity is low , the display brightness of the touch display 
screen 605 is decreased . In another embodiment , the pro 
cessor 601 may also dynamically adjust shooting parameters 
of the camera component 606 according to the ambient light 
intensity collected by the optical sensor 615 . 
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[ 0189 ] The proximity sensor 616 , also referred to as a 
distance sensor , is usually disposed on the front panel of the 
terminal 600. The proximity sensor 616 is configured to 
capture a distance between the user and a front surface of the 
terminal 600. In one embodiment , when the proximity 
sensor 616 detects that the distance between the user and the 
front surface of the terminal 600 becomes gradually smaller , 
the processor 601 controls the touch display screen 605 to 
switch from a screen - on state to a screen - off state . When it 
is detected that the distance between the user and the front 
surface of the terminal 600 gradually increases , the proces 
sor 601 controls the touch display screen 605 to switch from 
the screen - off state to the screen - on state . 
[ 0190 ] It will be understood by those skilled in the art that 
the structure shown in FIG . 6 does not constitute a limitation 
to the terminal 600 , and in some embodiments , may include 
more or less components than those illustrated , or combine 
some components or adopt different component arrange 
ments . 

[ 0191 ] FIG . 7 is a schematic structural diagram of a server 
according to an embodiment . The server 700 may be of 
much difference due to different configurations or perfor 
mance . In some embodiments , the server includes at least 
one Central Processing Unit ( CPU ) 701 and at least one 
memory 702. At least one instruction is stored in the 
memory 702 and is loaded and executed by the CPU 701 to 
implement the methods according to the foregoing method 
embodiments . Certainly , in some embodiments , the server is 
also provided with such components as a wired or wireless 
network interface , a keyboard and an I / O interface to facili 
tate input and output . In some embodiments , the server also 
includes other components for implementing device func 
tions , which is not described herein any further . 
[ 0192 ] Both of the terminal 600 and the server 700 may be 
regarded as an electronic device configured to execute 
instructions for : acquiring classification identifiers of a plu 
rality of pixel points in a target human face image , wherein 
the classification identifier includes a first identifier of pixel 
points in a first human face part or a second identifier of 
pixel points in a second human face part ; determining a 
target region in the target human face image based on the 
classification identifiers , wherein the target region is a region 
belonging to the first human face part ; and adding a virtual 
item to the target region ; wherein the first human face part 
includes an uncovered human face part , and the second 
human face part includes a covered human face part or a 
non - human face part . 
[ 0193 ] In some embodiments , acquiring the classification 
identifiers of the plurality of pixel points in the target human 
face image includes : acquiring features of the target human 
face image by extracting the feature from the target human 
face image based on a pixel classification model ; and 
determining the classification identifiers of pixel points in 
the target human face image based on the features of the 
target human face image . 
[ 0194 ] In some embodiments , determining the target 
region in the target human face image includes : acquiring a 
first reference image based on the classification identifiers , 
wherein pixel values of pixel points in the first reference 
image are determined by the classification identifiers ; deter 
mining a reference region in the first reference image , 
wherein the reference region includes pixel points with the 
first identifier ; and determining the target region according 
to the reference region in the target human face image . 

[ 0195 ] In some embodiments , acquiring the first reference 
image includes : determining a second reference image , 
wherein pixel values of pixel points in the second reference 
image are classification identifiers ; and acquiring the first 
reference image by smoothing the second reference image . 
[ 0196 ] In some embodiments , acquiring the classification 
identifiers of the plurality of pixel points in the target human 
face image includes : detecting key pixel points belonging to 
a human face part in the target human face image ; deter 
mining a first human face image , wherein the first human 
face image includes a region composed by key pixel points ; 
and determining classification identifiers of pixel points in 
the first human face image . 
[ 0197 ] In some embodiments , said determining the first 
human face image includes : acquiring edge pixel points of 
key pixel points in response to the key pixel points being 
located within a region of a human face part , wherein the 
edge pixel points are located on a contour of the human face 
part ; and determining the first human face image including 
the region connected by the edge pixel points . 
[ 0198 ] In some embodiments , said determining the target 
region in the target human face image includes : acquiring a 
third reference image based on classification identifiers of 
pixel points in the first human face image , wherein pixel 
values of pixel points in the third reference image are 
determined based on the classification identifiers of pixel 
points in the first human face image ; acquiring a fourth 
reference image by adding reference pixel points to outer 
side of the third reference image , wherein pixel values of the 
reference pixel points are the second identifier , the fourth 
reference image and the target human face image have the 
same size , and a location of each pixel point of the third 
reference image in the fourth reference image is the same as 
a location of a corresponding pixel point of the first human 
face image in the target human face image ; determining a 
reference region in the fourth reference image ; and deter 
mining , in the target human face image , a target region 
corresponding to the reference region , wherein the reference 
region includes pixel points with pixel values being the first 
identifier in the fourth reference image . 
[ 0199 ] In some embodiments , said acquiring the third 
reference image includes : determining a fifth reference 
image , wherein pixel values of pixel points in the fifth 
reference image are classification identifiers ; and acquiring 
the third reference image by smoothing the fifth reference 
image . 
[ 0200 ] In some embodiments , said adding the virtual item 
to the target region includes : acquiring a reference image , 
wherein pixel values of pixel points in the reference image 
are determined by classification identifiers ; acquiring a first 
matrix , a second matrix , a third matrix and a fourth matrix , 
wherein elements of the first matrix are equal to pixel values 
of pixel points with same position in the target human face 
image ; the second matrix has same size as the first matrix 
and all elements of the second matrix are equal to 1 ; 
elements of the third matrix are equal to pixel values of pixel 
points with same position in the reference image ; elements 
of the fourth matrix are equal to pixel values of pixel points 
with same position in the virtual item ; acquiring a fifth 
matrix based on the first matrix , the second matrix , the third 
matrix and the fourth matrix : Z = x * ( a - mask ) + y * mask , 
wherein z is the fifth matrix , x is the first matrix , a is the 
second matrix , y is the third matrix , and mask is the fourth 
matrix ; and generating , based on to the fifth matrix , a target 
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human face image added with the virtual item , wherein pixel 
values of pixel points in each location of the target human 
face image are equal to elements in the same location of the 
fifth matrix . 
[ 0201 ] An embodiment further provides a non - temporary 
computer - readable storage medium storing at least one 
program including at least one instruction . The at least one 
instruction , when executed by a processor of an electronic 
device , causes the electronic device to perform a method 
including : acquiring classification identifiers of a plurality of 
pixel points in a target human face image , wherein the 
classification identifier includes a first identifier of pixel 
points in a first human face part or a second identifier of 
pixel points in a second human face part ; determining a 
target region in the target human face image based on the 
classification identifiers , wherein the target region is a region 
belonging to the first human face part ; and adding a virtual 
item to the target region ; wherein the first human face part 
includes an uncovered human face part , and the second 
human face part includes a covered human face part or a 
non - human face part . 
[ 0202 ] In some embodiments , acquiring the classification 
identifiers of the plurality of pixel points in the target human 
face image includes : acquiring features of the target human 
face image by extracting the feature from the target human 
face image based on a pixel classification model ; and 
determining the classification identifiers of pixel points in 
the target human face image based on the features of the 
target human face image . 
[ 0203 ] In some embodiments , determining the target 
region in the target human face image includes : acquiring a 
first reference image based on the classification identifiers , 
wherein pixel values of pixel points in the first reference 
image are determined by the classification identifiers ; deter 
mining a reference region in the first reference image , 
wherein the reference region includes pixel points with the 
first identifier , and determining the target region according 
to the reference region in the target human face image . 
[ 0204 ] In some embodiments , acquiring the first reference 
image includes : determining a second reference image , 
wherein pixel values of pixel points in the second reference 
image are classification identifiers ; and acquiring the first 
reference image by smoothing the second reference image . 
[ 0205 ] In some embodiments , acquiring the classification 
identifiers of the plurality of pixel points in the target human 
face image includes : detecting key pixel points belonging to 
a human face part in the target human face image ; deter 
mining a first human face image , wherein the first human 
face image includes a region composed by key pixel points ; 
and determining classification identifiers of pixel points in 
the first human face image . 
[ 0206 ] In some embodiments , said determining the first 
human face image includes : acquiring edge pixel points of 
key pixel points in response to the key pixel points being 
located within a region of a human face part , wherein the 
edge pixel points are located on a contour of the human face 
part ; and determining the first human face image including 
the region connected by the edge pixel points . 
[ 0207 ] In some embodiments , said determining the target 
region in the target human face image includes : acquiring a 
third reference image based on classification identifiers of 
pixel points in the first human face image , wherein pixel 
values of pixel points in the third reference image are 
determined based on the classification identifiers of pixel 

points in the first human face image ; acquiring a fourth 
reference image by adding reference pixel points to outer 
side of the third reference image , wherein pixel values of the 
reference pixel points are the second identifier , the fourth 
reference image and the target human face image have the 
same size , and a location of each pixel point of the third 
reference image in the fourth reference image is the same as 
a location of a corresponding pixel point of the first human 
face image in the target human face image ; determining a 
reference region in the fourth reference image ; and deter 
mining , in the target human face image , a target region 
corresponding to the reference region , wherein the reference 
region includes pixel points with pixel values being the first 
identifier in the fourth reference image . 
[ 0208 ] In some embodiments , said acquiring the third 
reference image includes : determining a fifth reference 
image , wherein pixel values of pixel points in the fifth 
reference image are classification identifiers ; and acquiring 
the third reference image by smoothing the fifth reference 
image . 
[ 0209 ] In some embodiments , said adding the virtual item 
to the target region includes : acquiring a reference image , 
wherein pixel values of pixel points in the reference image 
are determined by classification identifiers ; acquiring a first 
matrix , a second matrix , a third matrix and a fourth matrix , 
wherein elements of the first matrix are equal to pixel values 
of pixel points with same position in the target human face 
image ; the second matrix has same size as the first matrix 
and all elements of the second matrix are equal to 1 ; 
elements of the third matrix are equal to pixel values of pixel 
points with same position in the reference image ; elements 
of the fourth matrix are equal to pixel values of pixel points 
with same position in the virtual item ; acquiring a fifth 
matrix based on the first matrix , the second matrix , the third 
matrix and the fourth matrix : Z = x * ( a - mask ) + y * mask , 
wherein z is the fifth matrix , x is the first matrix , a is the 
second matrix , y is the third matrix , and mask is the fourth 
matrix ; and generating , based on to the fifth matrix , a target 
human face image added with the virtual item , wherein pixel 
values of pixel points in each location of the target human 
face image are equal to elements in the same location of the 
fifth matrix . 
[ 0210 ] An embodiment provides a computer program 
product storing at least one instruction therein . The at least 
one instruction , when executed by a processor of an elec 
tronic device , causes the electronic device to perform the 
steps performed by the apparatus for adding the virtual item . 
[ 0211 ] Other embodiments of the present disclosure are 
apparent to those skilled in the art from consideration of the 
description and practice of the present disclosure . The 
present disclosure is intended to cover any variations , uses , 
or adaptations of the present disclosure following the gen 
eral principles thereof and including common knowledge or 
commonly used technical measures which are not disclosed 
herein . The description and embodiments are to be consid 
ered as examples only , with a true scope and spirit of the 
present disclosure being indicated by the following claims . 
[ 0212 ] It will be appreciated that the present disclosure is 
not limited to the exact construction that has been described 
above and illustrated in the accompanying drawings , and 
that various modifications and changes can be made without 
departing from the scope thereof . It is intended that the 
scope of the present disclosure only be limited by the 
appended claims . 
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What is claimed is : 
1. A method for adding a virtual item , comprising : 
acquiring classification identifiers of a plurality of pixel 

points in a target human face image , wherein the 
classification identifiers comprise a first identifier of 
pixel points in a first human face part or a second 
identifier of pixel points in a second human face part ; 

determining a target region in the target human face image 
based on the classification identifiers , wherein the 
target region is a region belonging to the first human 
face part ; and 

adding a virtual item to the target region ; 
wherein the first human face part comprises an uncovered 
human face part , and the second human face part 
comprises a covered human face part or a non - human 
face part . 

2. The method according to claim 1 , wherein said acquir 
ing the classification identifiers of the plurality of pixel 
points in the target human face image comprises : 

acquiring features of the target human face image by 
extracting the features from the target human face 
image based on a pixel classification model ; and 

determining the classification identifiers of the plurality of 
pixel points in the target human face image based on 
the features of the target human face image . 

3. The method according to claim 1 , wherein said deter 
mining the target region in the target human face image 
comprises : 

acquiring a first reference image based on the classifica 
tion identifiers , wherein pixel values of pixel points in 
the first reference image are determined by the classi 
fication identifiers ; 

determining a reference region in the first reference 
image , wherein the reference region comprises pixel 
points with the first identifier ; and 

determining the target region according to the reference 
region in the target human face image . 

4. The method according to claim 3 , wherein said acquir 
ing the first reference image comprises : 

determining a second reference image , wherein pixel 
values of pixel points in the second reference image are 
related to the classification identifiers ; and 

acquiring the first reference image by smoothing the 
second reference image . 

5. The method according to claim 1 , wherein said acquir 
ing the classification identifiers of the plurality of pixel 
points in the target human face image comprises : 

detecting key pixel points belonging to a human face part 
in the target human face image ; 

determining a first human face image , wherein the first 
human face image comprises a region composed by the 
key pixel points ; and 

determining classification identifiers of pixel points in the 
first human face image . 

6. The method according to claim 5 , wherein said deter 
mining the first human face image comprises : 

acquiring edge pixel points of the key pixel points in 
response to the key pixel points being located within a 
region of the human face part , wherein the edge pixel 
points are located on a contour of the human face part ; 
and 

determining the first human face image comprising the 
region connected by the edge pixel points . 

7. The method according to claim 5 , wherein said deter 
mining the target region in the target human face image 
comprises : 

acquiring a third reference image based on the classifi 
cation identifiers of the pixel points in the first human 
face image , wherein pixel values of pixel points in the 
third reference image are determined based on the 
classification identifiers of the pixel points in the first 
human face image ; 

acquiring a fourth reference image by adding reference 
pixel points to outer side of the third reference image , 
wherein pixel values of the reference pixel points are 
related to the second identifier , the fourth reference 
image and the target human face image have same 
sizes , and a location of each pixel point of the third 
reference image in the fourth reference image is same 
as a location of a corresponding pixel point of the first 
human face image in the target human face image ; 

determining a reference region in the fourth reference 
image ; and 

determining , in the target human face image , a target 
region corresponding to the reference region , wherein 
the reference region comprises pixel points with pixel 
values being related to the first identifier in the fourth 
reference image . 

8. The method according to claim 7 , wherein said acquir 
ing the third reference image comprises : 

determining a fifth reference image , wherein pixel values 
of pixel points in the fifth reference image are related 
to the classification identifiers ; and 

acquiring the third reference image by smoothing the fifth 
reference image . 

9. The method according to claim 1 , wherein said adding 
the virtual item to the target region comprises : 

acquiring a reference image , wherein pixel values of pixel 
points in the reference image are determined by the 
classification identifiers ; 

acquiring a first matrix , a second matrix , a third matrix 
and a fourth matrix , wherein : 

elements of the first matrix are equal to pixel values of 
pixel points with same positions in the target human 
face image ; 

the second matrix has same size as the first matrix , and all 
elements of the second matrix are equal to 1 ; 

elements of the third matrix are equal to pixel values of 
pixel points with same positions in the reference image ; 
and 

elements of the fourth matrix are equal to pixel values of 
pixel points with same positions in the virtual item ; 

acquiring a fifth matrix based on : ( i ) the first matrix , the 
second matrix , the third matrix and the fourth matrix , 
and ( ii ) z = x * ( a - mask ) + y * mask , wherein the z is the 
fifth matrix , the x is the first matrix , the a is the second 
matrix , the y is the third matrix , and the mask is the 
fourth matrix ; and 

generating , based on the fifth matrix , the target human 
face image added with the virtual item , wherein pixel 
values of pixel points in each location of the target 
human face image are equal to elements in a same 
location of the fifth matrix . 
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10. An electronic device for adding a virtual item , com 
prising : 

at least one processor ; and 
a volatile or non - volatile memory configured to store at 

least one program comprising at least one instruction 
executable by the at least one processor ; 

wherein the at least one instruction , when executed by the 
at least one processor , causes the at least one processor 
to perform a method comprising : 

acquiring classification identifiers of a plurality of pixel 
points in a target human face image , wherein the 
classification identifiers comprise a first identifier of 
pixel points in a first human face part or a second 
identifier of pixel points in a second human face part ; 

determining a target region in the target human face image 
based on the classification identifiers , wherein the 
target region is a region belonging to the first human 
face part ; and 

adding a virtual item to the target region ; 
wherein the first human face part comprises an uncovered 
human face part , and the second human face part 
comprises a covered human face part or a non - human 
face part . 

11. The electronic device according to claim 10 , wherein 
said acquiring the classification identifiers of the plurality of 
pixel points in the target human face image comprises : 

acquiring features of the target human face image by 
extracting the features from the target human face 
image based on a pixel classification model ; and 

determining the classification identifiers of the plurality of 
pixel points in the target human face image based on 
the features of the target human face image . 

12. The electronic device according to claim 10 , wherein 
said determining the target region in the target human face 
image comprises : 

acquiring a first reference image based on the classifica 
tion identifiers , wherein pixel values of pixel points in 
the first reference image are determined by the classi 
fication identifiers ; 

determining a reference region in the first reference 
image , wherein the reference region comprises pixel 
points with the first identifier ; and 

determining the target region according to the reference 
region in the target human face image . 

13. The electronic device according to claim 12 , wherein 
said acquiring the first reference image comprises : 

determining a second reference image , wherein pixel 
values of pixel points in the second reference image are 
related to the classification identifiers ; and 

acquiring the first reference image by smoothing the 
second reference image . 

14. The electronic device according to claim 10 , wherein 
said acquiring the classification identifiers of the plurality of 
pixel points in the target human face image comprises : 

detecting key pixel points belonging to a human face part 
in the target human face image ; 

determining a first human face image , wherein the first 
human face image comprises a region composed by key 
the pixel points ; and 

determining classification identifiers of pixel points in the 
first human face image . 

15. The electronic device according to claim 14 , wherein 
said determining the first human face image comprises : 

acquiring edge pixel points of the key pixel points in 
response to the key pixel points being located within a 
region of the human face part , wherein the edge pixel 
points are located on a contour of the human face part ; 
and 

determining the first human face image comprising the 
region connected by the edge pixel points . 

16. The electronic device according to claim 14 , wherein 
said determining the target region in the target human face 
image comprises : 

acquiring a third reference image based on the classifi 
cation identifiers of the pixel points in the first human 
face image , wherein pixel values of pixel points in the 
third reference image are determined based on the 
classification identifiers of the pixel points in the first 
human face image ; 

acquiring a fourth reference image by adding reference 
pixel points to outer side of the third reference image , 
wherein pixel values of the reference pixel points are 
related to the second identifier , the fourth reference 
image and the target human face image have same 
sizes , and a location of each pixel point of the third 
reference image in the fourth reference image is same 
as a location of a corresponding pixel point of the first 
human face image in the target human face image ; 

determining a reference region in the fourth reference 
image ; and 

determining , in the target human face image , a target 
region corresponding to the reference region , wherein 
the reference region comprises pixel points with pixel 
values being related to the first identifier in the fourth 
reference image . 

17. The electronic device according to claim 16 , wherein 
said acquiring the third reference image comprises : 

determining a fifth reference image , wherein pixel values 
of pixel points in the fifth reference image are related 
to the classification identifiers ; and 

acquiring the third reference image by smoothing the fifth 
reference image . 

18. The electronic device according to claim 10 , wherein 
said adding the virtual item to the target region comprises : 

acquiring a reference image , wherein pixel values of pixel 
points in the reference image are determined by the 
classification identifiers ; 

acquiring a first matrix , a second matrix , a third matrix 
and a fourth matrix , wherein : 

elements of the first matrix are equal to pixel values of 
pixel points with same positions in the target human 
face image ; 

the second matrix has same size as the first matrix , and all 
elements of the second matrix are equal to 1 ; 

elements of the third matrix are equal to pixel values of 
pixel points with same positions in the reference image ; 
and 

elements of the fourth matrix are equal to pixel values of 
pixel points with same positions in the virtual item ; 

acquiring a fifth matrix based on : ( i ) the first matrix , the 
second matrix , the third matrix and the fourth matrix , 
and ( ii ) z = x * ( a - mask ) + y * mask , wherein the z is the 
fifth matrix , the x is the first matrix , the a is the second 
matrix , the y is the third matrix , and the mask is the 
fourth matrix ; and 

generating , based on the fifth matrix , the target human 
face image added with the virtual item , wherein pixel 
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adding a virtual item to the target region ; 
wherein the first human face part comprises an uncovered 
human face part , and the second human face part 
comprises a covered human face part or a non - human 
face part . 

values of pixel points in each location of the target 
human face image are equal to elements in a same 
location of the fifth matrix . 

19. A non - transitory computer - readable storage medium 
storing at least one program comprising at least one instruc 
tion therein , wherein the at least one instruction , when 
executed by a processor of an electronic device , causes the 
electronic device to perform a method comprising : 

acquiring classification identifiers of a plurality of pixel 
points in a target human face image , wherein the 
classification identifiers comprise a first identifier of 
pixel points in a first human face part or a second 
identifier of pixel points in a second human face part ; 

determining a target region in the target human face image 
based on the classification identifiers , wherein the 
target region is a region belonging to the first human 
face part ; and 

20. The non - transitory computer - readable storage 
medium according to claim 19 , wherein said acquiring the 
classification identifiers of the plurality of pixel points in the 
target human face image comprises : 

acquiring features of the target human face image by 
extracting the features from the target human face 
image based on a pixel classification model ; and 

determining the classification identifiers of the plurality of 
pixel points in the target human face image based on 
the features of the target human face image . 


